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RECORD CF DECI SI ON
DECLARATI ON

SI TE NAME AND LOCATI ON

O onogo/ Duenweg M ning Belt Site, Operable Unit 4
Jasper County, M ssouri

STATEMENT OF BASI S AND PURPCSE

The U.S. Environmental Protection Agency (EPA) has prepared this decision docunent to present the
sel ected renedial action for ground water at the Oronogo/ Duenweg Mning Belt Site |located in Jasper
County, M ssouri. This decision was chosen in accordance with the Conprehensive Environnmental Response,
Conpensation and Liability Act (CERCLA), as anended by the Superfund Arendnents and Reaut horization Act
(SARA), and to the extent practicable, the National Contingency Plan (NCP). This decision is based on
the Administrative Record for this Site. The Adninistrative Record file is located in the follow ng
information repositories:

1. Joplin Public Library 3. Carl Junction Gty Hall
300 Main 105 North Main
Joplin, Mssouri Carl Junction, Mssouri
2. Webb Gty Public Library 4. U S. Environnmental Protection Agency
101 South Liberty 726 M nnesota Avenue
Webb CGty, Mssouri Kansas G ty, Kansas

The EPA has coordi nated sel ection of this remedial action with the M ssouri Department of Natural
Resources (MDNR). The State of Mssouri concurs on the sel ected renedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an inmnent and
substantial endangerment to public health, welfare, or the environment.

DESCRI PTI ON OF THE SELECTED REMEDY

This selected remedy deals with providing safe drinking water supplies to residents currently
consum ng ground water contamnated with netals. This cleanup action is one part of the EPA' s overall
efforts under Superfund to deal with environnental contam nation resulting fromhistoric mning and
smel ting operations in Jasper County. G ound water contam nated solely fromother sources will not be
addressed by this cleanup action. deanup activities of metals contam nated residential yards have
al ready been inplemented. |In the future, additional cleanup actions for the Site will deal with surface
mning and mlling wastes. This phased approach to the cleanup is being used for this Site in order to
clean up the contam nati on which poses the greatest health threat first. The EPA believes that the
selected renmedy will be consistent with future cleanups that will be done at the Site.

The naj or conponents of sel ected renedy are:

. Support to Public Water Supply District #3 in the O onogo/ Duenweg Desi gnated Area (DA)
. Ext ensi on of existing public water lines in the O onogo/ Duenweg DA

. Ext ensi on of existing public water lines in the Irons Gates Extension DA

. Instal |l ation of point-of-use treatment units to homes not accessible to public water

. A mai ntenance program for the point-of-use treatnent units

. A nonitoring program for threatened hones and the point-of-use treatnent units

. Institutional controls to regulate future uses of the contam nated shall ow aquifer



STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environment, conplies with |ocation- and
action-specific federal and state requirenments that are legally applicable or relevant and appropriate to
the remedial action and is cost-effective. However, a waiver of certain chem cal-specific applicable or
rel evant and appropriate requirements is justified because of the technical inpracticability of achieving
these requirenents for this Site. This renedy utilizes permanent solutions to the maxi mum extent
practicable. Qher than five point-of-use treatnment units, treatment of ground water was not found to be
practical and this renmedy does not satisfy the statutory preference for treatnent as the principa
el ement .

Because this remedy will result in hazardous substances remai ning on the Site above healt h-based
levels, a revieww |l be conducted within five years to ensure that the renedy continues to provide
adequat e protection of human health and the envirorunent.
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1.0 Site Nane, Location, and Description

This Record of Decision (ROD) has been devel oped by the United States Environnental Protection
Agency (EPA) to select a renedial alternative for the ground water at the O onogo/ Duenweg M ning Belt
Site in Jasper County, M ssouri (commonly known as the Jasper County Site, herein the "Site"). This ROD
is published in accordance with the requirenents of Section 117 of the Conprehensive Environnent al
Response, Conpensation and Liability Act (CERCLA, also referred to as the Superfund Law), 42 U S.C. °9617.

The Jasper County Site is part of the Tri-State Mning District, which covers hundreds of square
mles in southwestern M ssouri, southeastern Kansas, and northeastern Cklahoma. Mning, mlling, and
snelting of lead and zinc ore date back to 1850 and continued in the district until the 1970s. The
M ssouri portion of the district accounted for nmore than 0.2 billion short tons of ore, 80 percent of
whi ch was produced in Jasper County. Processing of the ore resulted in approximately 150 mllion short
tons of wastes. Mning, mlling, and snelting activities generated several types of waste materials
including mne wastes (waste rock, devel opnent rock, and overburden), nmill wastes (chat and fine
tailings), and smelter-related naterials (slag, fugitive dust, and air em ssions). Approximtely nine
mllion tons of mning/nmlling and smelter wastes renmain on the surface at the Site and contain residual
heavy netals, particularly lead, cadmum and zinc. These wastes currently contribute nmetals
contam nation to surface soils, surface water, and ground water. Additionally, nmost mning occurred
underground at depths up to 400 feet resulting in hundreds of mine shafts, many mles of mne adits, and
vast underground voids throughout the Site. These mne openings create conduits for nigration of netals
contanm nation into the ground water fromthe surface, as well as, highly oxygenated water which tends to
di ssolve residual mnerals in the rock formations. Residual mneral deposits left in the mnes also
contribute to the ground water contam nation

G ound water addressed by this RODis located within the Jasper County Site, which is part of the
Tri-State Mning District and is shown on Figure 1. The Site lies within an area bounded on the north by
the township line between Townships 29 and 30 North, on the south by the county line between Jasper and
Newt on Counties, but also including portions of Section 24 Township 27 North Range 34 Wst and Sections
19 and 20 Township 27 North Range 33 West in Newton County, on the west by the State |ine between
M ssouri and Kansas, and on the east by the range |ine between Ranges 31 and 32 West. The Site
enconpasses several small- to mediumsize municipalities and the surroundi ng uni ncorporated areas. Land
use varies fromagricultural to urban. Approximately 60,000 people live within the Site boundaries, and
the EPA has identified that at | east 650 residential homes utilize shallow ground water wells for
drinking water supplies within the Site. Mst of these honmes are located in the unincorporated areas of
the Site, and nost are located in the O onogo/ Duenweg Desi gnated Area east of Joplin, Mssouri.

<I MG SRC 98026B>
2.0 Site History and Enforcenent Activities

The EPA added the Site to the National Priorities List (NPL) in 1990. The NPL is the EPA's |ist
of sites which have the greatest contam nation and pose the greatest threat to hunan health and the
environnent. The Site has been divided into 11 separate designated areas (Das) for investigation because
of its large area, about 270 square mles. EPA conducted a potentially responsible party (PRP) search to
identify mning conpani es that may be responsible for cleanup of the wastes and contanination at the
Site. In 1991, the EPA signed an Admnistrative Order on Consent with a group of nine PRPs to conduct a
Remedi al Investigation/Feasibility Study (RI/FS) at seven of the DAs of the Site under EPA oversight.
EPA conducted the investigations at the remaining four DAs. Results of the investigations indicated that
sone residents utilizing private shallow water wells for their drinking water supply were consum ng water
exceedi ng heal t h-based standards for cadm um |ead, zinc, and nanganese

In Decenber 1993, EPA issued a Unilateral Administrative Order (UAO to the PRPs to supply bottled
water to affected hones. In June 1994, EPA issued a second UAOto the PRPs to conduct if wells were
found to exceed heat h-based standards. These investigations identified approxi mately 100 af fected hones.
Approxi mately 60 affected hones are currently being supplied bottled water by the PRPs, and EPA supplies
bottled water to approxi mately 40 hones.

3.0 H ghlights of Community Participation

EPA issued a Proposed Plan to address ground water contanination on March 16, 1998. A 30-day public
review and comment period was held fromMarch 16 to April 17, 1998. A public nmeeting was held on March
24, 1998, at Mssouri Southern State College in Joplin, Mssouri, to present the Proposed Plan and
solicit comments fromthe public. Additionally, EPA established an Administrative Record which contains
supportive docunents for this decision. The Adm nistrative Record is available for review during nornal
busi ness hours at the follow ng | ocations:



1.01 Joplin Public Library 3. Carl Junction Gty Hall

300 Main 105 North Main
Joplin, Mssouri Carl Junction, M ssouri
1.02 Wbb City Public Library 4. U S Environmental Protection
101 South Liberty Agency
Webb Cty, Mssouri Regi on VIl Docket Room

726 M nnesota Avenue
Kansas G ty, Kansas

The Proposed Plan presented to the public provided that EPA woul d support Public Water Supply
District (PWD) #3 and woul d provi de point-of-use treatnent units to all other affected homes outside of
PWED #3. The comunity's preferences are an extremely inportant factor and hel p determ ne the final
deci sion to address ground water contami nation. The conments received fromthe public during the comment
period and the public nmeeting indicated the community is not in favor of the point-of-use treatnent
units, and prefers public water supplies for all affected and threatened hones. Therefore, EPA has
nodified its decision fromthat presented in the Proposed Plan to include extension of existing public
wat er supply lines, where practical and cost effective, to elimnate the need for as nany point-of-use
treatnment units as possible. Included in this RODis a responsiveness summary that responds to
significant comments the EPA received fromthe public during the comrent period.

4.0 Scope and Rol e of Operable Unit

As di scussed above, EPA listed the site on the NPL in 1990. The site was called the
O onogo/ Duenweg Mning Belt Site. The Jasper County Site is one of the higher priority sites on the NPL
because of the human health risks from exposure to contam nated ground water and surface m ning wastes.
Due to the | arge geographic area, EPA divided the Site into 11 separate DAs, which include Snap,
Neck/ Al ba, Thomns, Joplin, O onogo/Duenweg, Carl Junction, Kl ondike, Iron Gates, |Iron Gates Extension,
Belleville, and Waco. |In addition, EPA divided the Site into four separate Operable Units (QOUs) for
clean up activities because contanination was present in nmore include QJ01, Mning and MI1ling Waste;
QU 02, Snelter Waste Residential Yards; OJ03, Mne Waste Residential Yards; and OJ 04, G ound Water.

This ROD for OJ 04, Gound Water, is consistent with EPA's decisions for this Site as well as
future actions under consideration. One of the first actions undertaken in 1993 was to provide bottl ed
drinking water to residents at risk from exposure to contam nated drinking water. EPA determni ned that
this exposure route was a significant human health risk for this site. One of the purposes of this ROD
is toreplace the bottled water programw th a nmore pernmanent water supply. |In 1996, EPA issued a ROD
for two QUs, the Snelter Waste and M ne Waste Residential Yards (OU 02 and QU 03). d eanup of
contanminated residential soils becane a priority in 1994 based on the M ssouri Department of Health
(MDOH) exposure study of the site. MDOH determ ned one of the nost significant human health risks was
exposure to contam nated soils. EPA expects the residential yard soil cleanup to be conplete in 2002.
The final ROD will address the mining and mlling waste, OJ01, and is expected to be issued in 1999.
The QU1 ROD will address ecol ogical risks at the Site created by mning wastes and surface water and nay
include linmted ground water remediation at discrete |ocations to address the ecol ogi cal risks created
where ground wat er discharges or contributes to surface water contanination.

The action for contam nated ground water, as addressed by this ROD, is necessary to mitigate the
principal threat for QU 04, which is the risk fromhunman consunption of contam nated ground water. The
mai n conponent is to provide alternate drinking water supplies to residents who are not currently
supplied with a public water supply system Alternate water supplies include hook ups to existing public
wat er supply districts and installing point-of-use treatnent units. Qher conponents of the sel ected
alternative include institutional controls to protect future residents frominstalling shallow ground
water wells for drinking water and to nonitor hones that have threatened shal |l ow ground water wells due
to seasonal variation in water quality. This RODwill termnate the existing bottled water programthat
serves about 100 homes, who will be provided alternate water supplies.

The bottl ed water program began during the remedial investigation (RI). A group of nine PRPs
conducted the R with EPA oversight in accordance with an Adm nistrative Order on Consent issued in 1991
at seven of the DAs, while EPA conducted the Rl at four DAs. EPA identified residents who drank ground
water fromthe shall ow aqui fer and determ ned that sone people were drinking contam nated water. These
homes were found in the O onogo/ Duenweg, Neck/Al ba and Iron Gates Extension DAs. Sanples fromthese
residential wells showed cadm um |ead, zinc and manganese at concentrations exceedi ng acceptable |evels
establ i shed by the Safe Drinking Water Act (SDWA). EPA issued two UAGs, in 1993 and 1994 that required
the PRPs to supply bottled water to homes with sanpl es showi ng contamninated drinking water. In addition,
the PRPs were required to |locate other potentially affected hones in the O onogo/Duenweg (O D) and



Neck/ Al ba DAs. The PRPs identified areas around the Das known to be hydraulically down gradient from
mni ng areas, reviewed public water supply areas, and | ocated areas known to rely on private wells for
wat er supply. The EPA also required that the PRP's investigate areas believed to be hydraulically up
gradient of the O'D DA and to confirmground water flow directions and hydrol ogic divides at the site
Two additional sanpling efforts followed the initial drinking water evaluation as the study area was
expanded around the O D DA to include potentially hydrologically connected areas. Figure 2 depicts the
expanded boundaries of the O D DA covered by these investigations. |f additional contam nated wells are
found outside the DA boundaries, the boundaries will be further expanded. The expanded boundaries are

i ncl uded whenever EPA refers to the D DA in this ROD

The ground water sanpling activities at the Iron Gates Extension (1 GE) DA were conducted in March
1995 by the EPA. Seven households in I CGE were found to be using water with metal concentrations above
cadmi um action | evel s established under the SDAM. These househol ds were provi ded bottled water by the
EPA.

EPA and the PRPs eval uated the use of water softeners during the extensive sanpling efforts in
1993 and 1994. Water treated with in-home water softeners was sanpl ed before and after the softener
EPA determned that the water softeners effectively reduce contanmi nant concentrations to |levels bel ow the
establ i shed acceptabl e | evel s under the SDWA. Thus, bottled water was not provided to homes with water
sof teners, and subsequent sanpling rounds did not include hones with water softeners.

In all, nore than 650 households wi thin and around the Neck/ A ba DA, O D DA, and | GE DA were
contacted to request pernission for sanpling between Decenmber 1993 and May 1994. Sone wells within the
DAs were not sanpl ed because the residents or owner denied permission to sanple wells, water softeners
were in use, or no response was received fromthe residents or owners after two attenpts to nake contact.
Approxi mately 100 hones that were identified during the investigations as using shall ow ground water
wells with sanpl es that exceeded the Maxi mum Contam nant Levels (MCLs) or action |evels under the SDWA
have been provi ded bottled water.

5.0 Summary of Site Characteristics

G ound water within the Site occurs in two aquifers, the shallow aquifer and the deep aquifer
whi ch are separated throughout the region by a confining |ayer of relatively inpernmeable rock. The
shal l ow aquifer is conprised primarily of M ssissippian Age |inestone formati ons and aver ages
approxi mately 300 feet in thickness, ranging to a maxi numthi ckness of approximately 400 feet. The
confining |layer separating the shallow and deep aquifers averages approxinately 400 feet in thickness and
is conposed of M ssissippi and Devoni an Age shal es. The deep aquifer is conposed of Canbrian and
Ordovi ci an Age sandstone and dolonite formations and ranges up to 850 feet thick and is a confined
aqui fer overlain and underlain by relatively inpermeable material s.

Water yields in the shallow aquifer are highly variable and, on a site-wi de basis, are
predom nantly dependent on secondary perneability features within the rock formations. Secondary
pernmeability results fromsol ution enl argenent al ong beddi ng planes or fractures and has al so been
created in areas of extensive interconnected mne workings or mne collapse. Mning at the site generally
occurred above and within the shallow aquifer. Mst water production fromthe shallow aquifer, up to
several hundred gallons per mnute (gpm, occurs in areas where secondary permeability is present.
Wthout the secondary perneability, water yield is very low Recharge of the shallow aquifer occurs
through infiltration of precipitation on the surface through permeable rock |ayers. Recharge is greatest
in mned areas and areas with | arge amounts of secondary pernmeability, and is fairly rapid as
precipitation infiltrates quickly and is transmtted al ong underground openi ngs.

Shal | ow aqui fer ground water at the Site is generally neutral to alkaline with a pH ranging from
6.2 to 8.0. Table 1 summarizes the ranges of concentrations of selected nmetals found in shallow aquifer
ground water during the Jasper County RI. These netals are subject to regulation in public water
supplies. Table 1 also shows the MCL acceptable for public drinking water supplies in accordance with
the SDWA. Average concentrations of these contaminants in shallow aquifer wells at the Site ranged from
approximately 1.5 times to 10 times greater than correspondi ng concentrations in wells |ocated outside
the mned areas. |n addition, average concentrations exceeded the acceptable |evels under the SDWM for
cadm um | ead and zinc

Shal I ow aqui fer ground water is used as a source of drinking water in those areas of the Site
wi thout access to public supplies. Shallow aquifer ground water is also used in western Jasper County
for watering |ivestock and gardens, and for industrial purposes, and nay, in a few instances, be used for
consunption where residents chose not to hook up to avail able public water supplies.



Sources of contamination in the shallow aquifer are the exposed ore surfaces within the inactive
m ning operations. Mning exacerbated any contam nation fromnatural mneralization by increasing the
extent of contanmination through infiltration of highly oxygenated water that nobilizes residual netal
bearing mnerals. Precipitation on huge volunes of surface mning wastes al so nobilizes contam nants
whi ch may enter the shallow aquifer. Approximately, nine mllion tons of on-site surface mning wastes
contribute to the ground water pollution problem
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Table 1
Concentration of Selected Metals in Shall ow and Deep Aquifers
M ni num Maxi mum Aver age MCL No. of Sanples
Consti t uent (my/ L) (nmg/ L) (mo/ L) (mg/ L) Exceedi ng MCLs

Shal | ow Aqui fer G ound Water (a)

Arsenic ND 0.018 0. 003 0.05 (b) 0

Cadmi um ND 0.22 0.01 0.005 (b) 39
Lead ND 0.29 0.016 0.015 (c) 34
Manganese ND 6. 88 0.32 0.05 (d) 80
N ckel ND 0.13 0.016 0.10 (b) 2
Zi nc 0. 008 21.8 1.6 5.0 (d) 16

Deep Aquifer G ound Water (e)

Arsenic ND ND ND 0.05 (b) 0
Cadmi um ND 0. 005 0. 001 0. 005 (b) 0
Lead ND 0.01 0. 003 0.015 (c) 0
Manganese ND 0.03 0. 009 0.05 (d) 0
N ckel ND 0. 02 0.01 0.10 (b) 0
Zi nc ND 0.35 0. 06 5.0 (d) 0

Notes: This table summarizes two rounds of site characterization data collected during the Rl (D&M
1995). Al results are for total metals analysis. To calculate average, one-half of the
reporting limt was used for ND.

MCL = Maxi mum Cont am nant Level acceptable according to the Safe Drinking Water Act (SDWA)
ng/L = MIligramper Liter
ND = Not present above analytical detection limts

(a) = Data fromR, 173 sanpl es

(b) = Federal Primary MCL, risk-based

(c) = Not an MCL, but is an action level for |ead under the SDWA
(d) = Secondary MCL, not risk-based

(e) = Data fromRI, 22 sanples

The vast underground nine voids contain nmine water pools. The mne water pools formacid nine
drai nage due to the residual metals in the nines, which further contaninates ground water. M ning
i ncreased secondary perneability in the ground water and thus, accelerated the transport of contam nants.
Secondary perneability frommning voids, shafts and adits al so increases the water yield, which
increases the availability of the contam nated shall ow aquifer as a drinking water source.

The deep aquifer is recharged by precipitation to the formati ons where they outcrop in the Qzark
region, well to the southeast of Jasper County. Another potential source of recharge to the deep aquifer
may be downward | eakage fromthe shall ow aqui fer in areas where abandoned or deteriorating wells,
exploratory drill holes and mne shafts penetrate through the confining layer. During the R, efforts
were made to identify deep aquifer wells that penetrated the unit. Qher than punped wells, the deep
aqui fer has no apparent discharge to the surface at the Site. The source of potential contamination in
the deep aquifer is its interconnection with the shallow aquifer, which is generally via the deep wells.
Thus, potential contanination of the deep aquifer nay be mitigated by careful control of the deep wells
within the Site

Deep aquifer water is of a calciumbicarbonate type with secondary nagnesium as is typical of a
dolomtic aquifer. Metal levels in the deep aquifer water are typically | ow w th maxi mum cont ani nant
concentrations bel ow the MCLs or action levels for all metals as shown in Table 1. Cities or comunities
that derive their water supply fromdeep aquifer wells are: Alba, Neck Gty, Carl Junction, Carterville,
Duenweg, Oronogo, Purcell, and Webb Gity. Joplin, the |argest population center, derives the najority of



its water supply fromsurface water sources (Shoal Creek). A so, approxinmately 1,800 rural households in
the area receive water fromthe deep aquifer through public water supplies wells.

6.0 Summary of Site Risks

In general, EPA has determined that the principal threat for this QU is the human health risk from
ingestion of ground water contam nated with netals frommning and mlling sources. These determ nati ons
are based on the analysis in the risk assessnent and data collected during the renedial investigation
The contam nants of concern in the ground water include | ead, cadmum and other heavy netals. EPA has
determ ned that the actual or threatened rel ease of hazardous substances, such as |ead, cadm um
nmanganese, nickel, and zinc, nmay present an imminent and substantial endangernent to public health
wel fare, or the environnment if not addressed by inplenenting the Sel ected Renedy.

The remedi al objective of this ROD, therefore, is to prevent the identified, unacceptabl e human
health risks due to ingestion of or exposure to site-related contanminants in ground water. This ROD does
not di stingui sh between shall ow and deep aquifer ground water as to its purpose. The objective is to
prevent or reduce potential ground water-related human health risks irrespective of which aquifer
residents may be using for water supplies.

The risk assessnment net hodol ogy and results are briefly described bel ow EPA encourages the
reader to review the R sk Assessment Report and the Rl Report in the Adninistrative Record.

6.1 Met hodol ogy

In 1995, the MDCH conducted a baseline risk assessment for the Site under a cooperative agreenent
with the EPA. The assessnent examined risks related to human exposure to netals in various nedia
including the ingestion of nmetals in drinking water. Since nost residents at the Site who consuned
ground water obtained their drinking water from nunicipal water systens drawi ng water fromthe deep
aqui fer, deep aquifer ground water was evaluated in the risk assessnent as a drinking water source.

I ngestion of shallow aquifer water was not addressed because residents found to be consum ng water

contai ning netal s above risk-based action | evels have been supplied with bottled water. It was assuned,
for the purposes of the risk assessment that Site residents showered or bathed in shall ow aquifer ground
water, and thus, were potentially exposed to netals via dermal absorption.

Results for 21 sanples of deep aquifer ground water were used to characterize the drinking water
source. The drinking water sanples contain very |ow concentrations of cadm um copper, |ead, manganese
ni ckel, and zinc; these nmetals were identified as contaninants of concern (COCs) in deep aquifer drinking
water. For the shallow aquifer, the COC list also included arsenic. As a result of the extensive R and
two subsequent sanpling efforts, 553 sanples were aquifer groundwater. Concentrations of nost COCs were
hi gher in the shall ow aquifer sanples, conpared to levels in the deep aquifer, as shown above in Table 1.

The avail abl e data regardi ng COC concentrations in ground water were used in conjunction with the
results of a denographic study conducted as part of the Rl investigation to obtain anbient tenperatures,
i nhal ation during showering was not considered to be a conpl ete exposure pathway. Al so, since nost
netals are not readily absorbed through the skin, the evaluation of the dernal exposure pathway was
limted to two COCs, cadm um and arsenic.

In the risk characterization, exposure and nmetals toxicity were sunmarized and integrated into
quantitative and qualitative expressions of risk. Estinmated metal intakes were conpared to toxicity
values in order to characterize noncarcinogenic effects. For estinating carcinogenic effects, estimated
i ntakes and chenical -specific dose-response data were used to calculate the probabilities of an
i ndi vi dual devel opi ng cancer over a lifetime. Exposures to |ead were assessed separately, through the
use of EPA's Integrated Exposure Uptake Biokinetic Mdel (I1EUBK). The | EUBK nbdel was designed to node
exposure fromlead in air, water, soil, dust, diet, and other sources w th pharmacokinetic nodeling to
predict blood | ead levels in children six nonths to seven years old.

Noncancer hazard quotients were cal cul ated for the ingestion and dermal absorption pathways.
Hazard quotients for each pathway were sumred to give a pathway hazard index, and pathway hazard indi ces
were summed in a Total Hazard Index. According to the "Ri sk Assessnent Quide for Superfund,” human
heal th risks nmay exist when the Total Hazard Index exceeds 1.0

6.2 Results: Shallow Aquifer R sks
The noncar ci nogeni ¢ hazard indices for dernal absorption of cadm um and arsenic in shall ow aquifer

water were negligible for all adult and child scenarios evaluated. An anal ogous series of calcul ations
were made for dermal exposure to arsenic, a carcinogen, to estimate a Total Excess Lifetine Cancer Ri sk



The Total Excess Lifetine Cancer Risk estinated for the dernal absorption of arsenic was low, with a

maxi mum of 2.3x10 -7 (adults), which is less than the 1X10 -6 (one in a mllion) point of departure
identified in the NCP for consideration of renmedial action. Dermal absorption of lead is not an input in
t he nodel because lead is not readily absorbed through the skin. |In sunmary, the risk assessnment did not
identify significant risks associated with dermal exposure to water fromthe shall ow aquifer.

The shal | ow aqui fer contains average concentrati ons of some contam nants of concern that exceed the
acceptabl e drinking water levels, e.g., |lead, cadm um nanganese, and nickel identified under the SDWA
(see Table 1). These contam nants are hazardous substances. The SDWA action levels, or MlLs, are
heal t h-based criteria established for public water supply systens based on toxicol ogical studies. The

ri sk assessnment assuned that consunption of shallow aquifer ground water that exceeds the primary MCLs or
the lead action | evel presents unacceptable hunman health risks

6.3 Resul ts: Deep Aquifer Risks

The pat hway hazard index for ingestion of five noncarcinogenic metals in deep aquifer drinking
water ranged fromO0.08 to 0.2 for adults under reasonabl e maxi mum and average exposure scenari os. For
children, the pathway hazard for all scenarios ranged fromO0.13 to 0.46. These hazard indices, which are
significantly less than 1.0, indicate that noncarcinogenic risk for ingestion of drinking water fromthe
deep aquifer is low. Carcinogenic risk through exposure to arsenic in drinking water was not eval uated
because arsenic was not detected in deep aquifer ground water R sanpling activities and is not
consi dered a contam nant of concern

The results of the I EUBK predictive blood | ead nodeling indicated that ingestion of drinking water
fromthe deep aquifer by children was a m nor pathway of |ead exposure, accounting for only about four
percent of total |ead uptake. Dernmal absorption of lead is not an input in the nodel because |ead is not
readi | y absorbed through the skin.

6.4 Ecol ogi cal Ri sk

An ecol ogical risk assessnment is currently being conducted for the Site, and is expected to be
finalized in the near future. The investgations conducted to date indicate that contamni nated ground
wat er contributes significant risk to the ecosystens at the Site through di scharge to surface water.
This ROD deal s specifically with the human health risk from exposure to contami nated ground water. All
ecol ogical risks identified at the Site will be addressed in a subsequent ROD for the mning wastes
(aJ1).

7.0 Renedi al Action ojectives

Remedi al Action (bjectives (RAGCs) are specific goals for preventing excessive risks and protecting
human health. The ground water RAGs presented in this section reflect the current understanding of site
condi tions and potential exposure pathways based on site characterization data and Human Heal th Ri sk
Assessnent findings. Specifically, ground water RACs for the Jasper County Site are devel oped to address
current and future potential human health risk from exceedances of risk-based action levels in public and
private donestic water wells. A future ROD may contain limted specific ground water renedial actions to
address localized ground water contributions to the ecol ogical risk

As set forth by the National Contingency Plan (NCP), the threshold determ nation of whether
remedi al action is required at CERCLA sites is based on the presence of unacceptable risks. The
ri sk-based action levels used to nake the determ nati on of unacceptable risk for the G ound Water QU at
the Jasper County Site consist of the federal primary MCL for cadm umand the SDWA action level for |ead
For purposes of this ROD, potential risks to hunan health are assuned to be unacceptabl e when the
follow ng conditions exist within the DAs of the Site

. Statutory, risk-based action |levels are exceeded in current or future donestic water
suppl i es.
. Domestic water supplies are threatened with exceeding action levels by the nigration of

contaminants in site ground water.

Based on results of ground water surveys conducted during the R, one RAOis deenmed adequate to
address potential, ground water related human health risks at the Jasper County Site. The sole RAO for
the Ground Water QU is as foll ows:

. Prevent unacceptabl e human health risks due to ingestion of or exposure to site-rel ated
contam nants in ground water.



This RAOis not intended to distinguish between shallow and deep aqui fer ground water. The intent
of the RAOis to establish an objective to prevent or reduce all potential ground water rel ated human
health risks irrespective of which aquifer residents may be using for domestic water supplies.

8.0 Description of Aternatives Eval uated

EPA devel oped and eval uated five alternatives during the feasibility study (FS). Each alternative
addresses the provision of alternate water supplies for homes using drinking water fromthreatened or
contami nated private shallow water wells. Treatnent, contai nnent, and other physical controls to
renmedi ate the ground water were not fully devel oped and evaluated. During the initial screening of

t echnol ogi es, EPA deternmined that design of a treatnent or containment systemfor the contam nated
aqui fer would be nearly inpossible because the contanination is wi despread and the aquifer unit is
characterized by numerous fractures and openings. Additional discussion on the technical
inmpracticability of ground water renediation is provided in Attachment 1 of this ROD.

The No Action alternative, also was eval uated, however, EPA believes that the No Action
alternative is not protective of human health and does not consider it a viable option. The No Action
alternative and the four action alternatives are described in Table 2. Aternatives 1, 3, 4, and 7 are
easily inplenmentable and could be conpleted within one year. Alternative 6, as presented in the FS,
woul d be difficult to inplenment since it would require establishing newrural water districts and
annexing land into various municipalities. It is estinated that Alternative 6 would require three to six
years to conpl ete.

In response to comments received fromthe public, EPA devel oped and eval uated a nodified version
of Alternative 6, called Alternative 6A, which is the Selected Renedy in this ROD. In general,
Alternative 6A nodifies Alternative 6 by including additional homes for the public supply systens and
reduci ng the nunber of hones that receive point-of-use treatnment systens. Section 10 contains a conplete
description of the Selected Remedy. Alternative 6Ais included in this sunmary to conplete the
conpar ative anal ysis.

In general, the major applicable, relevant and appropriate requirenents (ARARs) for clean up of
contanminated ground water at this site are the federal and state drinking water standards under the SDWA
These ARARs are associated with each of the six clean up alternatives EPA eval uated in detail.



Al ternative
Narre

No Action

Bottl ed Water
Pl us

I nstitutional
Control s and
Moni t ori ng

Poi nt - of - Use
Tr eat nent
Systens Pl us
I nstitutional
Controls and
Moni t ori ng

Tabl e 2
Alternative Descriptions
Al ternative Assunptions and Descriptions

* The current bottled water programwoul d be di scontinued.
*  No other actions would be inplenented.

* The current bottled water programin the expanded Q D, Neck

/ Alba, and | GE DAs woul d be continued until the plans are

i npl enented and needed infrastructure is available to provide public
water to affected households. It is assunmed that public water
supplies will becone avail abl e throughout the DAs within 10 years,
except in the newy created PWSD No. 3, where public water

supplies are expected to be provided within 1 year, and the Joplin
annexation area, where public water supplies are expected to be
provided within 5 years.

* Drilling new shal |l ow donestic water wells would be restricted in
affected areas of the site through a programof institutional controls.
* An institutional control would be inplenented to ensure the
continued high quality of deep aquifer ground water into the future.
This institutional control would consist of enforcing the aquifer
protection provisions of the existing Mssouri Wll Driller's Law
ensuring proper casing depth, casing integrity, and proper
abandonnent of any existing or new water supply wells.

* The shall ow well nonitoring programwould be inplenented to

eval uate threatened domestic wells subject to seasonal variations in
water quality. An attenpt would be made to sanple all househol ds
with existing water softeners, which previously denied access, or did
not respond. Those househol ds with exceedances of risk-based
action levels would be provided bottled water until a public water
supply becones readily avail abl e.

*  Point-of-use treatnent systens such as water softeners or RO units
woul d be installed in all affected househol ds, except for those
househol ds within the boundaries of the newy formed PWSD No. 3.

* Househol ds within the boundaries of PWD No. 3 would be

provided with bottled water until the district's infrastructure is
constructed and water supplies beconme avail abl e.

* This alternative assunes that public water supplies will becone
avai | abl e throughout the DAs within 10 years, except in the newy
created PWED No. 3, where public water supplies are expected to

be provided within 1 year, and the Joplin annexation area, where
public water supplies are expected to be provided in 5 years.

The same institutional controls, nonitoring program and renedi al
desi gn phase sanpling programinpl enented under Alternative 3

woul d al so be inpl enented; however, the nonitoring program for
Alternative 4 would include confirmatory sanpling, of the point-of-
use treatnent systens to verify that risk reduction goals are net.
Househol ds wi th exceedances identified in the renedi al design phase
sanpl i ng program woul d be included in the renedial action.

Al ternative
Cost **
None

$507, 193

$533, 444



6A

* %

Al ternative
Nane

Public Water
Supplies for
Al
Househol ds
with
Exceedances
Pl us

I nstitutional
Control s and

Moni t ori ng
Public Water
Supplies for

Affected and
Thr eat ened
Househol ds
and Poi nt - of -
Use

Tr eat nent
Units for
Renot e
Househol ds

Pl us

I nstitutional
Control s and

Moni t ori ng
Public Water
Suppl y

District No. 3

Pl us Poi nt - of -
Use

Tr eat nent

Syst ens,
Institutional
Control s,

Moni t ori ng

Al ternative Assunptions and Descriptions

* Affected households in the site would be provided with public
wat er supplies through construction of public water supply

di stribution systens.

* The current bottled water programwoul d continue throughout the
areas until the plans are inplenented and needed infrastructure is
constructed. It is assuned public water supplies could be
constructed within 5 years.

* The same institutional controls, nonitoring program and renedi al
desi gn phase sanpling programinpl enented under Alternative 3

woul d al so be inplenented. Households with exceedances

identified in the remedi al design phase sanpling programwoul d be
included in the renedial action.

* Both affected and threatened households in the site would be
provided with public water supplies through construction of public
wat er supply distribution systens.

* Affected households in the site to renote to be provided with
public water supplies would receive point-of-use treatnent units.

* The current bottled water programwoul d continue throughout the
areas until the plans are inplenented and needed infrastructure is
constructed. It is assuned public water supplies could be
constructed within 1 to 2 years.

* The sanme institutional controls, type of nonitoring program and
remedi al desi gn phase sanpling programinpl emented under
Alternative 3 would al so be inplenented. Households with
exceedances identified in the renedial design phase sanpling
program woul d be included in the renedial action.

*  Public water supplies would be nade available to all households in
the O D DA that are |ocated within the expanded service area of

PWSD No. 3 through the remedial action. Affected househol ds that

are not |ocated within the expanded PWSD No. 3 service area would

be provided with point-of-use treatnent systens.

* Households within PWSD No. 3 service area that are currently
receiving bottled water would be provided with bottled water until
the district's infrastructure is constructed and water supplies becone
and avail abl e.

*  The sanme institutional controls, nonitoring program and renedi al
desi gn phase sanpling programinpl enented under Alternative 4

woul d al so be inplenented under Al ternative 7, although the

nunber househol ds to be nonitored would be different fromthe

other alternatives. Households identified as affected during the
desi gn phase sanpling programwoul d be included in the remedi al
action.

Costs include present worth of capital cost, operation and mai ntenance, nonitoring, and renedi al

Al ternative
Cost **

$1, 436, 403

$2, 711, 736

$1, 236, 857

desi gn sanpling.



9.0 Summary of the Conparative Analysis of Alternatives and Rational for The Selected Alternative

The NCP, 40 C F.R Section 300, requires EPA to evaluate renedial alternatives against nine
criteria to determine which alternative is preferred for clean up. EPA performs this analysis during the
FS. The detailed analysis in the FS Report provides an in-depth analysis of the five alternatives
conpared against the nine criteria. An alternative nust satisfy all nine criteria before it can be
selected. The first step to meet is the threshold criteria, which are overall protection of public
health and the environment and conpliance with ARARs. |In general, alternatives that do not satisfy these
two criteria are rejected.

The second step is to conpare the alternatives against a set of balancing criteria. The NCP
establ i shes five balancing criteria which include |ong-term effectiveness and permanence; reduction in
toxicity, mobility, or volunme achieved through treatnent; inplenmentability; short- termeffectiveness;
and cost. The third and final step is to evaluate the alternatives on the basis of modifying criteria,
whi ch are state and community acceptance. EPA has received significant public comrent on the plan for
remedi al action we proposed in March 1998. On the basis of the comments received. EPA devel oped
Alternative 6A and it is included in this sunmmary.

EPA has determned that Alternative 6A is the alternative that best achieves the nine criteria.
The FS, the detailed analysis of alternatives, and the comrents fromthe public support this decision.
The following briefly summari zes the rationale for the selected alternative by profiling the alternatives
against the nine criteria and highlighting how the selected alternative conpares to the others.

9.1 Threshold Griteria

The follow ng presents a brief description of howthe alternatives satisfy the threshold criteria
of overall protection of public health and the environnent and conpliance w th ARARs.

9.1.1 Overall Protection of Hunman Health and the Environnent

This criterion provides an overall assessnent of whether an alternative neets the requirenent that
it is protective of human health and the environment. The overall assessment of protection is based on a
conposite of factors fromother criteria, especially long-termeffectiveness and pernmanence, short-term
ef fectiveness, and conpliance with ARARs.

Alternatives 3, 4, 6 and 7 in the FS Report and EPA's Alternative 6A will protect human health and
the environnent to varying degrees. However, Alternative 1, the No Action useful ness as a baseline
alternative.

To protect human health and the environment, Alternative 4, Treatment Units relies on |long-term
nmoni toring of threatened private drinking water wells. Alternatives 6, 6A, and 7, have public water
systens that do not need to nonitor private drinking water wells. Under Alternative 4, exposure to
contami nants may occur between sanpling events or nonitoring may fail to detect occasional exceedances
due to fluctuating nmetal concentrations. Residents with threatened wells that are connected to a public
wat er supply systemwoul d not be subjected to this potential exposure scenario. |In addition,
Alternatives 6, 6A, and 7 include water |ine connection fees, not included in Alternative 4. Connection
fees funded as part of the remedy woul d assure nore people will be connected to a public water supply
systemwhich will permanently reduce risk. Alternative 4 relies on affected residents to pay the
connection fee when, and if, it becones available in the future.

Alternative 3, Bottled Water, is only noderately protective of human heal th because bottled water
use cannot be assured, readily nonitored or controlled. Under Alternative 3, untreated shal |l ow ground
water remains readily available for consunption in hones receiving bottled water. There woul d be no
neans of ensuring the bottled water is being used as intended. Aternatives 4, 6, 6A, and 7 are
protective of human heal th because househol d water would be treated with point-of-use treatnent units or
supplied through a public water distribution system thereby ensuring treated water is available. Sonme
househol ds may el ect not to use public water supplies due to the nonthly water bill under A ternatives 6,
6A, and 7. Al so, sonme househol ds nmay el ect not to use the point-of-use treatment units.

The point-of -use treatnent systens prescribed under Alternatives 4 and 7 could be installed in
|l ess than six nonths. The public water supply conponents of Aternative 6A and 7 are expected to start
providing public water within six nonths to a year. Alternative 6 would gradually decrease the nunber of
homes where untreated tap water is available over a three-year period. Alternative 6A would provide
permanent protection to the nost residents in the shortest anobunt of time. Alternative 6A provides a
permanent public water supply that assures protection of human heal th because suppliers will be subject
to the requirenents of the Safe Drinking Water Act, which safeguards public water supplies in the United



St at es.

Through desi gn- phase sanpling and nonitoring progranms, all the alternatives address the
possibility that there may yet be sone unidentified hones using shallow ground water w th unacceptabl e
| evel s of contam nants. However, the nunber of unidentified affected wells will be reduced under
Alternative 6A because nmost househol ds, whether affected, potentially unidentified affected, or
unaf fected but threatened, within the PA8D No. 3 expanded service area and within the area of extended
water lines fromthe Mssouri American Water Conpany w |l be supplied with public water

The institutional controls prescribed under all the retained alternatives would provide effective
protection for future residents and are considered readily inpl enentabl e

9.1.2 Conpliance Wth ARARs

This criterion is used to deci de how each alternative neets federal and state ARARs, as defined in
CERCLA Section 121. Conpliance is judged with respect to chemcal-specific, action-specific, and
| ocation-specific ARARs as well as appropriate criteria, advisories and guidance. A list of ARARs
identified for each alternative is in the FS Report.

None of the alternatives under consideration provide for cleanup of the ground water aquifer to
drinki ng water standards because aquifer renediation is considered technically inpracticable. Thus, none
of the candidate alternatives can conply with the chenical -specific ARARs. A technical inpracticability
wai ver of chemical -specific ARARS is necessary to select a remedy for active clean up of the ground water
at this Site. Attachnment 1 provides a detailed discussion of the technical inpracticability of
remedi ating the ground water. The justification for a waiver woul d be based on the technical
conplications at the site that make ground water clean up inpractical, such as karst topography,
heterogeneity of the shallow aquifer formation, the |large areas of secondary perneability features
including the solution enlargenent al ong bedding planes, fractures, and coll apse of rock formation. In
addi tion, extensive interconnected m ne workings that occur generally above and within the shallow
aqui fer, the nature and extent of contam nation, and other factors also contribute to the
inmpracticability of ground water cleanup to neet ARARs. Although the availability of alternate water
supplies by a public systemor by individual horme water treatnent systens, as described in Alternatives
4, 6, 6A, and 7, would provide adequate drinking water to the affected residents at this Site, the
avail ability of such alternate water supplies does not obviate the need for a waiver of chemcal-specific
ARARSs.

No | ocation- or action-specific ARARsS were identified for Alternative 3 and 4. Conpliance with
| ocation- and action-specific ARARS woul d have to be addressed during renedial design of Alternatives 6
6A, and 7 which require construction of public water systens. However, no remedi al design problens
resulting in nonconpliance are anticipated.

9.2 Bal ancing Oriteria

The followi ng presents a brief description of howthe alternatives developed in the FS satisfy the
bal ancing criteria.

9.2.1 Long-Term Effectiveness

This criterion addresses the results of a clean up action in ternms of the risk remaining at the
Site after the goals of the clean up have been met. The primary focus of this evaluation is to determ ne
the extent and effectiveness of the controls that may be required to nanage the risk posed by treatnent
resi duals and/or untreated wastes.

Assum ng appropriate institutional controls are inplenented and enforced and househol ds with water
known to exceed action levels participate in the prescribed drinking water prograns, potential human
health risks would be reduced to approxi mately equival ent | evels under Alternatives 4, 6, 6A and 7.

Under Alternatives 4, 6, 6A, and 7 water used by a household would be treated. Therefore, these
alternatives would be reliable in preventing ingestion of site-related contam nants. However, the
long-termreliability of the water treatnment units require that they be nonitored and repl aced
periodically. Under Aternatives 4 and 7, reverse osnosis (RO units would treat only the water at the
taps where they are installed, which allows the consunption of untreated shall ow ground water from other
untreated taps in the home. Alternative 3 requires bottled water for drinking and cooking; however, the
water at the tap would still exceed action |levels and coul d be consumed by residents for whom bottled
water is an inconveni ence



Providing treated water through public water distribution systems under Aternatives 6, 6A, and 7
is a highly pernmanent renedy. A public water system s infrastructure is expected to provi de adequate
water indefinitely. The effectiveness and reliability of the point-of-use systems under Alternatives 4
and 7 would be nonitored to ensure conpliance with drinking water standards. Al so, under Alternatives 3
4, and 7, it is assuned that all households within the affected areas of the site will have access to a
public water supply within a 10-year peri od.

None of the alternatives propose ground water treatnent to address water quality in the aquifer
Therefore, none of the alternatives would reduce the volume or concentrations of site-related
contam nants in the aquifer. Alternatives 3, 4, 6, 6A and 7 all rely on inplenenting institutiona
controls and nonitoring to address residual risks associated with [ eaving contam nants in the shal |l ow
aqui fer.

9.2.2 Short-Term Ef f ecti veness

This criterion addresses the effects of the alternative during the construction until the clean up
is conpleted and the selected | evel of protection has been achieved.

Al households in the site known to be using shall ow aqui fer water exceedi ng risk-based action
levels are receiving bottled water. Alternative 3 has been inplenented except for the prescribed
nmonitoring and institutional controls progranms. Alternatives 4, 6A, and 7 can be inplenented within six
nmonths to two years. Alternative 6 would require approxinmately three years to fully inplenment. During
the inplenmentation period for Alternatives 4, 6, 6A, and 7, the bottled water programwould conti nue.
Alternatives 4 and 7 provide the greatest degree of protection during the inplenentation phase because
for nost hones, the entire water supplies of affected households can be treated within a relative short
tine franme. Alternative 6A could be inplenented within one or two years. Reliance on bottled water
during the | onger inplenentation phase of Alternative 6 and 6A exposes those residents to potential risks
unl ess they continue to use bottled water exclusively.

9.2.3 Reduction of Toxicity, Mbility, or Volune

This criterion addresses the statutory preference for selecting renedial actions that enpl oy
treatnent technol ogi es that permanently and significantly reduce toxicity, nobility or volune of the
cont am nant s.

None of the alternatives provide for ground water treatnent as a means to reduce the vol une or
concentrations of site-related contaminants in the aquifer. Treatnent of the contamination in the

aqui fer is considered technically inpracticable

9.2.4 | nplenentability

This criterion addresses the technical and admnistrative feasibility of inplenenting a cleanup
and the availability of various services and naterials required during its inplementation. Al the
alternatives are readily inplenmentable. The technical aspects of providing alternative water supplies or
poi nt-of -use treatment are inplenmentable under all alternatives. Alternative 6 will require planning
remedi al designs, and various civil construction projects. In contrast, the design and pl anning of the
PWED under Alternative 6A and 7 is nostly conpleted. Aternative 6A will require design of the extended
existing public water lines, but considered readily inplementable. Aternatives 3 and 4, providing
bottled water or water softeners, require little in the way of design or construction

Provi ding public water supplies under Alternatives 6 is expected to be adm nistratively
impl enentabl e but difficult. Establishing newrural water districts represents a significant
adm ni strative undertaki ng.

The nonitoring prograns and institutional controls prescribed under Alternatives 3, 4, 6, 6A and
7 are expected to be readily inplenentable.

9.2.5 Cost Effectiveness

This criterion addresses the direct and indirect capital cost of the renedy. Qperation and
mai nt enance costs incurred over the life of the project, as well as present worth costs, are al so
eval uat ed.

O the alternatives under consideration, Alternative 4 is a cost-effective remedy because it
addresses all current and future human heal th concerns while nmeeting ARARs at a | ow cost. However,
Alternative 4 is not very effective in the long termbecause of the need to nonitor and repl ace the
poi nt-of -use treatment units. At $2.7 nillion, the estimated cost of Aternative 6A is the highest of



all the alternatives evaluated. In addition, the increase in reliability and permanence with Alternative
6A make it cost-effective. The cost of Alternative 6, at $1.4 nillion and Alternative 7 at $1.2 mllion
woul d be lower. The costs of Alternatives 3 and 4 are estimated at approxi mately $507, 193 and $533, 444,

respectively.

9.3 Mdifying Criteria

The follow ng presents a brief description of how the alternatives developed in the FS satisfy the
modi fying criteria.

9.3.1 State Acceptance

This criteria addresses MONR s preferences or concerns about the Site remedial action
alternatives. The EPA is the | ead Agency and has coordinated all Site activities with MDNR throughout
this project. NDNR concurred on the Proposed Plan issued by EPA in March 1998, which proposed
Alternative 7. However, subsequent to receiving comrents fromthe public on the Proposed Plan and new
information concerning existing water lines in the affected areas of the QD and | GE DAs, MDNR has
expressed to EPA its preference for less water softeners and nore public water supply hookups. MR has
indicated that Aliternative 6A is their preferred selection for the ground water renedy at the Site.

9.3.2 Community Acceptance

This criteria reflects EPA's perception of the comunity's preferences or concerns about the
selected alternative. The degree of comunity acceptance of the Preferred Alternative was assessed by
EPA in its review of comrents received on the Proposed Plan. EPA determned that the public prefers
hookups to public water supplies for all affected and threatened hones over point-of-use treatnent units.
EPA has very carefully considered the public coments in selecting the renedy for the Site. Wth due
regard to comunity participation, EPA has determned that Alternative 6A is highly favored anong the
affected residents and the community | eaders because it is the nost pernmanent and reliable source of
alternate water supply.

10.0 The Sel ected Renedy

Based on comments received fromthe public during the review period, EPA has selected a nodified
version of Alternative 6 as the remedy for ground water at the Site. The Aternative 6A consists of
several components including: (1) inplenenting the PWsD #3 to provide public water supplies within a
portion of the O D DA (2) extension of existing of existing public water supplies nains to provide
public water to other affected and threatened households within the O D and | GE DAs; (3) providing a
whol e house treatnent unit to affected honmes within the O D, Neck/A ba, or in |GE DAs that cannot cost
effectively be served by public water supplies; (4) a service contract to maintain the treatnent units;
(5) a nonitoring programto periodically sanple residences in the affected are not currently exceedi ng
action levels and not hooked up to a public water supply; and (6) institutional controls to protect
future residents fromdrinking contam nated ground water.

Alterative 6A differs fromA ternative 6, which provided for public water supply hookups only for
those honmes with current exceedances of the action levels and nonitoring of the threatened private water
wells. Aternative 6A provides that the threatened residences, where econonmcally feasible, will also be
connected to a public water supply. 1In addition, Alternative 6 provided for establishing new public
wat er supply districts. Aternative 6Arelies on the recently formed PWED #3 and exi sting water supply
lines fromM ssouri American Water Company (a private water purveyor in Jasper County) thereby
elimnating the adm nistrative burden of establishing new rural water districts. A detailed description
of Alternative 6A is summarized bel ow

10.1 Public Water Supplies

The affected and threatened hones that will be supplied with public water distribution under the
Alternative 6A are identified on Figures 3 and 4 within the O D and | GE DAS. Approxinately 176 homes in
the O D DA are located within boundaries of PWED #3 and will be hooked up to the district's water
supplies. Another 19 honmes are |l ocated very near the PWSD boundaries and will al so be connected to the
district's water mains. These househol ds are | ocated west and south of the PWBD al ong Hawt hor ne Road,
along the main line fromCarterville to the PWsD, sout hwest of the PWSD near Joplin, and south of the
PWED near Duenweg. Eight hones are |ocated along the western Webb Gty Gty limts and will be connected
to the Webb Gty public water system Additionally, 117 households in the southwestern portion of the
Q D DA and 28 households in the |GE DA will receive public water from expansion of Mssouri Anerican
Wat er Conpany's existing water supply distribution system Al together, approximately 348 homes will be
connected to a public water supply. The location of these hones are al so shown on Figures 3 and 4.



EPA found fromsanpling efforts that nunerous wells within affected areas had water sanples within
acceptabl e levels for drinking water. However, EPA believes these wells are threatened and nay exceed
standards in the future or during seasonal fluctuations. Under Alternative 6A households that currently
do not exceed action levels, yet are threatened, will be hooked up to public water along with the
affected homes. Making public water supplies available to these households would elimnate the need to
i ncl ude these households in the | ong-termnonitoring prograns prescribed under this alternative.

10.2 Point-of-use Treatnent Units

Approxi mately 15 hones in the O D DA |lie outside the expanded PWSD servi ce area and outside areas
that could be cost effectively connected to Mssouri American Water Conpany nains. Three of these
househol ds were found to exceed action levels and will be provided w th whol e house point-of-use water
treatment systens. One house in Neck/Al ba DA and one in the |GE DA will also receive whol e house wat er
treatment systems since they are located at | east one mle away fromexisting water mains. The total
nunber of homes receiving point-of-use treatment systens under this alternative will be five. The
proposed water treatment systens will consist of a sodiumchloride charged residential water softener.
EPA found during the sanpling events in Jasper County and the renedial actions conducted in Cherokee
County, Kansas, (imediately west of the Jasper County Site) that sodiumchloride water softeners are
very effective at reducing netals concentrations in ground water in the Tri-State nining district to safe
levels. In order to ensure that the point-of-use treatment units are naintained, functioning properly,
and effectively reducing netals concentrations to safe levels, EPAw | establish a service contract with
the treatment unit supplier to naintain the units until such time that public water becones avail able for
these hormes. Wen public water supplies are econonically available to these househol ds, EPA will provide
hookups to the public supply.

10.3 Mbnitoring Program

Alternative 6A includes a nmonitoring programto periodically nonitor homes wi th shall ow water
wells that are threatened with exceedances but currently have acceptable drinking water levels and wll
not be connected to a public water supply system because of their distance formexisting water nains.
These residences are generally located in the central and southern portion of the O D DA Al homes
within the affected areas not hooked up to public water or supplied with a treatment unit will be
included in the program The programw || include househol ds | ocated w thin existing public water supply
districts not currently hooked up to those systens. The nonitoring programfor Aternative 6A as
di scussed in Section 8.2, will also include the confirmatory sanpling of the newy installed point-of-use
treatnent systens. Confirmatory nonitoring of the in-house treatnment units is prescribed to evaluate the
effectiveness of the treatnent units through sanpling at reducing nmetals concentrations to safe |evels.
During the renedial design and pl anni ng phase of Alternative 6A, a sanpling programwi |l be inpl emented
to sanpl e hones outside the areas that can cost effectively be connected to public water supplies. The
nunber of househol ds to receive point-of-use treatment systenms will be determ ned on the basis of these
sanpling efforts.

<I M5 SRC 98026D>
<I MG SRC 98026E>

10.4 Institutional Controls

The institutional control conmponent of the Preferred Alternative is necessary to reduce the risks
fromfuture use of the shall ow aquifer ground water as donestic water supply for new construction or

newy installed wells. Institutional controls will ensure that new or existing wells wth water sanples
exceedi ng safe drinking water acceptable |levels are not used for drinking water w thout prior treatment.
Institutional controls nmay include restrictions on the drilling of new shall ow aqui fer wells under

exi sting provisions of the Mssouri Wll Driller's Law, county ordi nances governing residential
construction, county well permt restrictions, and public education prograns. A nore detailed discussion
of potential institutional controls is presented in Appendix C of the FS.

Additional institutional controls under this Alternative will be to prevent future human heal th
ri sks due to possible downward mgration of site-related contanminants to the deep aquifer fromthe
shal  ow aquifer. Protecting the deep aquifer fromfuture degradation is needed because contam nants
remain in the shallow ground water under Aternative 6A. Contaninants may migrate to the deep aquifer
through wells that are deteriorate or are not properly plugged when abandoned. To prevent such
contami nation of the deep aquifer water, the Sel ected Remedy recommends strong enforcenent of the aquifer
protection provisions of the existing Mssouri WIlIl Driller's Law that ensure proper casing depth, casing
integrity, and proper abandonment of any existing or new water supply wells that reach into the deep
aqui fer.



10.5 Cost

The cost of Alternative 6A includes the capital costs of constructing part of PWSD #3 to supply to
hones within the O D DA served by the district, and extending existing water supply nains form M ssouri
Anmeri can Water Conpany to other homes in the QD and | GE DAS. These capital costs include furnishing and
installing the water supply mains, lateral distribution lines, and |lines and meters needed to connect
i ndi vi dual househol ds. The estimated capital costs for this alternative al so include providing
poi nt-of -use water treatnent systens for the househol ds outside the cost-effective reach of public water
suppl i es.

The capital cost of this alternative is estimated to be approxi mately $2,518,988. Annual Q&M
costs for this alternative are assuned to continue for 10 years. The net present O%M cost woul d be
$175,137 for ten years at a five percent discount rate. These O8M costs include provision of bottled
water to affected hones until the selected remedy is inplenented, naintenance of the point-of-use
treatnment units, monitoring and institutional controls. Design phase sanpling for Alternative 6A is
estimated at $17,611. The cost estimate for Alternative 6A are presented in Table 3. For cost purposes,
the estinmate was nade for eight inch nmain, although six or eight inch main nay be used for connection to
the Mssouri Anerican as required by the Public Service Conm ssion.

In the event of public water supply distribution systens are not available in 10 years, year
service life for the point-of-use treatment units, the net present worth cost to replace the units and
extend the service agreenents for an additional 20 years is $2,312 per househol d.

10.6 Qperation and Maintenance

Operation and nai ntenance (08 costs for this alternative include annual service contracts to
nai ntain the point-of-use treatnment systens, administrative costs for programinpl enentation, and any
required &M naterials, such as sodiumchloride. The costs of operating and nmi ntaining the public water
supply are assuned to be borne by the custoners of the PWSD through their nonthly water bills are not
included in the O&M cost estimates for this Alternative 6A

Poi nt - of -use treatnent systens woul d be maintained as part of the remedial actions until public
wat er supplies are available in areas outside the PWSD service area. Estimated O&M costs are based on
the assunption that the public water supplies will be available within the Joplin annexation area in five
years and the remaining affected areas within 10 years. However, the installed point-of-use treatnent
systens woul d effectively reduce concentrations of site-related contam nants as |long as they are needed
and are properly maintained.

10.7 Fi ve- Year Revi ew

A five-year reviewis required at sites where contam nation remai ns above heal th-based criteria.
The review wi Il be conducted in accordance with Section 121(c) of CERCLA, 42 U.S.C. °9621(c), as
amended, and applicabl e guidance and in a manner to assure the continued protection of the public health
and environnent.

The five-year review of the renedial action will be conducted to ensure that the renedy
implenented is effective and acconplishes the goals of the remedial action. The review w || include
nonitoring of the point-of-use treatnent units, and installation of new water mains to which the
househol ds with treatment units could be hooked up. The review will also exam ne the success of the
institutional controls at the Site area, i.e. the enforcenent of the controls on new well construction.



Table 3
Cost Estimate for Alternative 6A

Item Description Unit Cost Quantity Total Cost

Capital Costs

CERCLA Rel ated PWBD #3 Capital Costs 857, 250
1" PVC Main 71 ft. 17, 400 121, 800
8" Cast lron Main 20 / ft. 52, 300 1, 046, 000
House connection & tapping fee 750 ea. 145 108, 750
Water Softener/lInstallation 1, 325 ea. 5 6, 625
Institutional controls 50, 000 1 50, 000
Subtotal Direct Capital Costs 2,190, 425

I ndirect Costs

Constructi on Managenent - 5% of Direct Construction Costs 109, 521
Engi neering Design - 5% of Direct Construction Costs 109, 521
Contingency - 5% (c) 109, 521
Subtotal Indirect Costs 328, 564
Total Estinmated Capital Costs 2,518, 988

Qperation & Miintenance Estimate

Bottl ed Water and Di spenser Rental (years 1 and 2) 375 ea.lyr. 123 x 2 yrs. 46, 125
Sodi um Chl oride for Water Softeners (for 10 years) 126 ea./yr. 5 yrs. 6, 300
Water Softener Service Contract (for 10 years) 50 ea./yr. 5 yrs. 2,500
Bi annual Monitoring (at years 1, 2, 5, and 10) 17,309 /yr. 4 yrs. 69, 237
Admini stration of institutional controls 6, 250 /yr 10 yrs. 62, 500
Subt ot al O&M Cost s 186, 662
Conti ngency - 15% (c) 27,999
Total Estimated O8M Costs 214, 661
Present Wrth of O&M Costs (d) 175, 137
Total Present Worth for Alternative 6A (d) 2,694, 125

a. The nunber of-households in the O D, Neck/Al ba, and | GE DAS receiving Bottled water as of Septenber 1997 is 80.

b. Wen a public water supply becones readily avail abl e, households are renoved fromthe bottled water programand a bottle
deposit return is shown.

c. Households identified as affected in the renedi al desi gn phase sanpling programwoul d be added to the renedi al
alternative. GCosts would be covered by the contingencies.

d. Al net present worth costs in 1997 dollars at 5% di scount rate.



11.0 Statutory Determ nations

Under its legal authority, EPA's prinary responsibility at Superfund sites is to undertake
remedi al actions that achieve adequate protection of human health and the environnent. |n addition,
Section 121 of CERCLA establishes several other statutory requirenents and preferences. These specify
that when conplete, the selected remedial action for this Site nust conply with applicable or rel evant
and appropriate environnental standards established under federal and state environnental |aws, unless a
statutory waiver is justified. The selected renedy al so nust be cost effective and utilize pernmanent
solutions and alternative treatnent technol ogi es or resource recovery technol ogies to the nmaxi num extent
practicable. Finally, the statute includes a preference for renedies that enploy treatnent that
permanently and significantly reduce the volune, toxicity, or nobility of hazardous wastes as their
principal elenment. The follow ng sections discuss how the sel ected renedy nmeets these statutory
requi renents.

11.1 Protection of Human Health and the Environnent

The sel ected remedy will protect human health and the environnent by achieving the controls.
Exi sting human health risks due to consunption of netals contam nated shal |l ow ground water will be
elimnated by supplying af fected household with public water or point-of-use treatnent units. Future
risks to human health will be reduced by inplenmentation of institutional controls that will ensure proper
construction of private water wells.

There are no short-termthreats associated with inplenentati on of the renedy that cannot be
readily controlled. |In addition, no adverse cross-nedia i npacts are expected fromthe renedy.

11.2 Attai nnent ARARs

The selected remedy will conply with all action- and | ocation-specific ARARs, discussed bel ow.
However, the selected remedy will not conply with the chem cal -specific ARARs. Conpliance with ARARs is
required of the selected remedy unless a waiver of an ARAR is justified. EPA has determ ned that neeting
the chem cal -specific ARARs are technically inpracticable and is issuing a waiver for this Site. See
Attachrment 1 for a detailed discussion on the technical inpracticability of remediating the ground water.

ARARs for the selected renedy are identified and categorized as either "Applicable" or "Rel evant
and Appropriate” in Table 4 through 6. These tables al so describe the requirenments for each ARAR

11.2.1 Chem cal - Specific ARARs

None of the alternatives under consideration provide for cleanup of the shallow aquifer ground
water to drinking water standards because aquifer restoration is considered technically inpracticable.
Thus, none of the alternatives can conply with the chemcal -specific ARARs. A technical inpracticability
wai ver of chemi cal -specific ARARs is necessary for the selected remedy for ground water at this site.
Attachnment 1 provide a detail ed discussion of the technical inpracticability of remediating the shallow
ground water aquifer. Al though the availability of alternate water supplies by a public systemor by
i ndi vidual hone water treatnment systens will provide adequate drinking water to the affected residents at
this Site, the availability of such alternate water supplies does not obviate the need for a waiver of
chem cal -specific ARARs. The chenical -specific ARARs are listed in Table 4.

11.2.2 Location-Specific ARARs

Conpl i ance with |l ocation- and action-specific ARARsS will be addressed during renedial design of
sel ected renedy which require construction of public water systens. However, no renedi al design problens
resulting in nonconpliance are anticipated.

The | ocation-specific ARARs that will be attained by this remedial action are based on the
location of the Site and the effect of the hazardous substances on the environnment. The response actions
undert aken by the selected remedy will attain the | ocation-specific ARARs for historic preservation,
ar cheol ogi cal areas, and endangered species. These |ocation specific ARARs are identified in Table 5.

11.2.3 Action-Specific ARARS

The action-specific ARARs are based on activities and technologies to be inplenented at the site.
The water distribution systemconstruction activities undertaken by the selected renedy will attain the
action-specific ARARs identified in Table 6.



11.3 Cost - Ef f ecti veness

The selected renedy is cost-effective because it will provide overall effectiveness proportiona
to its costs. The selected remedy will achieve the renedial action objective, and thus effectively
reduce unacceptable risks to hunan health, at an estimated cost of $2.7 mllion. The selected renedy is
the nost expensive renedy that is protective of human health, and is sel ected because it is the nost
protective, reliable, and permanent of the alternatives considered, and is the alternative preferred by
the public.

11.4 Wilization of Permanent Solutions and Alternative Treatnment Technol ogy to the Maxi num Ext ent
Practicabl e

The sel ected renedy represents the maxi mum extent to whi ch pernanent sol utions and treatnent
technol ogi es can be utilized in a cost-effective nanner for this remedial action. The hookup of
househol ds with contam nated private water wells above heal th-based | evels to public water supplies wll
permanently elininate human health risks for these residents. The community expressed to EPA during the
public comrent period its concern that point-of-use treatment units were not as permanent and not as
reliable as public water, and that they preferred public water over the treatment units. EPA
i ncor porated hookups to existing public water supplies to the greatest extent to reduce the reliance on
treatnent units, resulting in a nore permanent and reliable solution. The other actions which are part
of the selected remedy, institutional controls and nonitoring, are not as permanent as the engineering
actions, but will still provide a high degree of |ong-termeffectiveness.

The sel ected renmedy provides the best bal ance anong the alternatives evaluated with respect to the
evaluation criteria. EPArelied strongly on the issue of permanence and reliability, as well as
community acceptance, in selection of the renedy. The selected remedy best meets the statutory
requirenent to utilize permanent solutions to the maxi num extent practicable.

11.5 Preference for Treatnent as a Principal El enent

The sel ected renmedy effectively reduces risks through a conbi nati on of engi neering and
institutional controls, and includes treatnent technology to the maxi mum extent possible. Point-of-use
treatnment units will be installed where affected househol ds cannot be cost effectively connected to
public water supplies

EPA assessed treatnent of the ground water aquifer to renove netals contanination fromthe aquifer
itself and determined that treatment is technically inpracticable. See Attachnent 1 for nore
i nf ormati on.



Standard, Requirenment, Criteria, or
Limtation

FEDERAL
Nati onal Primary Drinking
Wat er Regul ati ons

Nati onal Primary Drinking
Wat er Regul ati ons

Nati onal Secondary Drinking
Wat er Regul ati ons

Fi nal Qui dance on Nuneric
Rermoval Action Levels for
Cont am nated Drinking Water
Sites

STATE
M ssouri Safe Drinking Water Act

M ssouri Safe Drinking Water
Regul ati on

Lead Ceneral Requirenents

Table 4

Chemi cal - Speci fi c ARARs and Qui dance to Be Consi dered

Citation

40 CFR Part 141

40 CFR Part 141

40 CFR Part 143

OSVER Directive 9360. 1-
02

M ssouri Revi sed Statutes
( RSMWb) 640. 100- 140

10 Code of State
Regul ati on (CSR) 60

10 CSR 60-15. 010

Description
Est abl i shes heal t h-based prinmary drinking water standards,
MCLs and MCL Goal s, for public drinking water systemns
Cadm um MCL - 0. 005 ng/|
Lead Action Level - 0.015 ng/l

Secondary drinking water standards, SMCLs, to control
contam nants in drinking water that affect the aesthetic

qualities relating to the public acceptance of drinking water.

Manganese MCL - 0.05 ng/|
Zinc MCL - 5.0 o/l

Transmts final nethodol ogy and gui dance on cal cul ati ng
nunmeri ¢ RALs at Superfund sites in deciding whether to
provi de alternate sources of drinking water.

Manganese RAL - 0.20 ng/L
Zinc RAL - 3.0 ng/L

Contains MCLs and nonitoring requirenents for drinking
wat er suppli es.

Cadm um - 0. 005 ny/ |
Zinc - 5.0 ng/l
Manganese - 0.05 ng/|

Establ i shes treatnent requirenents for corrosion control,
source water treatment, and | ead service line replacenent.
Defines | ead action |evels.

Lead Action Level - 0.015 ny/l

or TBC

TBC

TBC

TB(

TB(

TB(



Standard, Requirenment, Criteria, or
Limtation

FEDERAL

Archaeol ogical and H storic
Preservation Act

Ar chaeol ogi cal Resources Protection
Act

Nati onal H storic Preservation Act
Executive Order 11593

H storic Sites, Buildings, and

Antiquities Act

Fish and Wldlife Coordi nati on Act

Fish and Wldlife Conservation Act

Endanger ed Speci es Act

Table 5

Location -Specific ARARs and Cuidance to Be Considered

Citation

16 USC Secs. 469-469c-
1

40 CFR Sec. 6.301 (c)
16 USC Secs. 470aa- nm
16 USC Sec. 470

40 CFR Sec. 6.301 (b)
36 CFR Part 800

36 FR 8921, 5/3/71

16 USC Secs. 461-470
40 CFR Sec 6.301(a)

16 USC Secs. 661-666b
40 CFR Sec. 6.302(9)
16 USC Secs. 2901-2912
16 USC Sees. 1531-1544
50 CFR Parts 17, 402
40 CFR Sec. 6.302(h)

ARAR or

Description

Est abl i shes procedures to provide for preservation of

hi stori cal and archaeol ogi cal data which m ght be destroyed
through alteration of terrain as a result of a Federally
l'icensed activity or a program

Requires permt for any excavation or renoval of

ar chaeol ogi cal resources frompublic or Indian |ands.

Provi des gui dance for federal |and nanagers to protect such
resour ces.

Requi res Federal agencies to assess the effect of any
Federal | y assisted undertaking or licensing on any district,
site, building, structure, or object that is included in or
eligible for the National Register of Historic Places.

Requi res Federal agencies to consider the existence and
| ocation of |andmarks on the National Registry of Natura
Landrmar ks to avoi d undesirabl e inpacts on such | andmarks.

Requi res any Federal agency or Federally pernmitted entity to
consult with the U S. Fish and WIldlife Service and
appropriate state agency prior to nodification to any stream
or body of water. The intent is to conserve, inprove, or
prevent loss of wildlife resources.

Requires Federal agencies to utilize their statutory and
adm nistrative authority to conserve and pronote
conservation of non-ganme fish and wildlife species.

Requires that Federal agencies insure that any action

aut hori zed, funded, or carried by the agency is not likely to
jeopardi ze the continued existence of any threatened or
endanger ed species or destroy or adversely nodify critica
habi t at .

TBC

TBC

ARAR



Executive Order on Fl oodplain
Managenent

Executive Order on Protection of
Wt | ands

Farm and Protection Policy Act
EPA Policy to protect environnental ly
significant agricultural |ands

RCRA

STATE
M ssouri Safe Drinking Water Act

M ssouri Safe Drinking Water Act
Regul ati ons

* Siting Requirenents,
Recreati onal Use of
| npoundrent s

Executive O der No.
11988

40 CFR Sec. 6.302(b) and
Appendi x A

Executive Order No.
11990

40 CFR Sec. 6.302(a) and
Appendi x A

7 USC 4201 et. seq

40 CFR Sec. 6.302(c)

42 USC Sec. 6901
40 CFR 264, 18(b)

RSMb 640. 100- 140

10 CSR 60

10 CSR 60-10

Requi res Federal agencies to evaluate the potential effects of
actions they nmay take in a floodplain to avoid, to the TBC
maxi num ext ent possi bl e, the adverse inpacts associated

with direct and indirect devel opment of a floodplain.

Requi res Federal agencies to avoid, to the maxi num extent

possi bl e, the adverse inpacts associated with the destruction TBC
or loss of wetlands and to avoid new construction in

wetlands if a practicable alternative exists.

Protects significant or inportant agricultural |ands from
irreversible conversion to uses which result inits loss as an TBC
environnental or essential food production resource.

Requires that any hazardous waste facility located within
the 100-year floodplain be designed, constructed, operated, ARAR
and nmintained to avoi d washout.

Contains MCLs and nonitoring requirenents for drinking ARAR
wat er suppli es.

Prohi bits siting new or expanded water supply systenms in

areas subject to significant risk from earthquakes, flood,

fires, or pollution. Contains provisions for the use of public ARAR
wat er supply inmpoundnents for recreation



Standard, Requirement, Criteria,
or Limtation

FEDERAL
Saf e Drinking Water Act

* Hazar dous Waste Injection
Restrictions

STATE

M ssouri Water Resource Law

Maj or Water User Registration

M ssouri Water Wll Driller's Law

M ssouri Public Drinking Water
Program Cui del i nes

Ctation

42 USC Secs. 300f - 300j

40 CFR Part 148

RSMb 640. 400- 435

RSMb 256. 410
10 CSR 23

RSMb 256. 600- 640
10 CSR 23

M ssouri Dept. of Natural
Resour ces Design Quide
for Community Public

Wat er Supplies, January
1988

Tabl e 6
Action-Specific ARARs and Cui dance to Be Consi dered

Identifies hazardous wastes that are restricted from di sposal

Description

into dass 1 hazardous waste injection wells.

Est abl i shes state surface and ground water nonitoring and

i nventory program which is to include determ nation of
anbi ent surface and ground water quality, detection of

trends in character and concentration of contam nants and
pol lutants, and identification of areas highly vulnerable to

cont am nati on.

Requires naj or water users (>100,000 g.p.d.) to file a

regi stration docunent w
Land Survey, Departnent

Sets fees and standards

th the D vision of CGeol ogy and
of Natural Resources

to be followed in installing,

mai nt ai ni ng, and abandoni ng water wells and nonitoring

wells. Al so covers well

pl uggi ng and proper isolation of

possi bl e sources of contamination fromexisting wells to

protect the quality of ground water aquifers that provide

safe drinking water.

Publi c Drinking Water Program guidelines for public water

system desi gn i ncl udi ng
quality and quantity.

recommendati ons for both water

ARAR or
TBC



M ssouri

Safe Drinking Water Act

Sour ce WAt er Treat nent
Requirenents for Lead and
Copper

Publ i ¢ Education and
Suppl enental Monitoring
Requi renent s

Moni t ori ng Requirenents for
Lead and Copper in Source Wter

RSMb 640. 100- 140
10 CSR 60

10 CSR 60-15. 040

10 CSR 60-15. 060

10 CSR 60-15. 090

Contains MCLs and nonitoring requirenments for drinking
wat er suppl i es.

Provi des source water treatnent options for systens that
exceed | ead and copper action |evels

Provides format for informng the public about the health
effects of lead and copper in drinking water.

Contai ns collection nmethods and sanpl e | ocation and size
requirenents for systens that exceed |ead or copper action
| evel s and systens where source treatnent has begun.

TBC

TBC

TBC



12.0 Docunentation of Significant Changes

EPA has nodified the selected remedy fromthe Proposed Plan by reduci ng the nunber of point-of-use
treatnment units, hooking up threatened residences to public water supply lines, and including the cost of
hook ups as part of the capital costs. This results in a significant cost increase in the selected
remedy fromthe Proposed Plan. The overall renedial approach represented by the sel ected renedy remains
the same as the Proposed Plan, which is to provide alternate water supplies to residents using the
contani nated shal |l ow aquifer for drinking water supplies. Thus, the changes do not fundarmentally alter
the remedy.

The changes are based on significant cooments received fromthe affected community. During the
public comment period, EPA received new information that several water nains are already in place and can
be readily used to provide public water in certain areas. Thus, Alternative 7 is no longer a preferred
afternative as stated in the Proposed Plan because it no | onger provides the nmost appropriate bal ance of
tradeoffs anong the alternatives with respect to the nine evaluation criteria. EPA has determ ned that
Alternative 6A (a nodification of Alternative 6 in the Feasibility Study) is the best bal ance of
tradeof fs.

Alternative 6A is the best way to provide alternative water supplies and utilize the existing
public water infrastructure. The nain difference between Alternative 6 (as described in the Proposed
Pl an) and Sel ected Remedy is the provision of public water supplies not only to the affected private
water well users (wells with exceedances of SDWA standards), but also to the threatened private water
well users. Alternative 6 provided public supplies to only 51 residences and nonitored the threatened
residences. The Sel ected Remedy provides public supplies to 340 resi dences. However, five homes that
are too renote fromwater mains will be provided treatnent units and nonitored. In addition, Alternative
6A includes the hook up fees for the residents and Alternative 6 did not. The additional costs in the
Sel ected Renedy fromthe increase in the nunber of hook ups and the inclusion of hook up fees is
estinated to be approximately $774,448. Another reason the cost estimate increased in the Sel ected
Remedy conpared to Alternative 6 is because of an need for an estinmated 52,300 |inear feet of eight inch
cast iron main pipeline necessary for service connections to the Mssouri American Water Conpany
supplies. The cost for this type of water main is estimted at $1, 046,000, which is an increase of
$483, 274 over the estimate for the smaller PVC mains proposed in Alternative 6. See Table D3 in the
Feasibility Study.

EPA estinmates the cost of providing public water to each of the 340 residences in the area is
about $7,923 per residence. Thus, Alternative 6Ais a cost-effective way to provide 340 fanmilies with
safe, permanent and reliable drinking water. For comnparison Alternative 6 proposed hookup of 61
househol d to public water at a cost of $1,436,403, or $23,547 per home. Alternative 7 proposed suppling
alternate water supplies through PWSD #3 and treatnment units to 223 hones at a cost of $1, 236,857, or
$5, 546 per hone

The nmajority of the cost increase between Alternative 6 (which was subject to notice and comment)
and Alternative 6A, is the increase associated with the provision of public supplies to threatened hones.
The public had an opportunity to comment on the need for the remedy to address threatened residences as
opposed to only those residences with actual exceedances, e.g., see the coment ftom ASARCO, page 2 of
t he Responsi veness Sunmary. Thus, the changes in Alternative 6A, while significant in terms of cost
estimate, were reasonably anticipated based on infornation available to the public in the Proposed Pl an
and the Feasibility Study. The changes are nore fully described in Section 10 of this ROD. Further
public comrent is not warranted given the strong public support for public water supplies during the
comrent period and that the changes coul d have been reasonably antici pated.



Attachment # 1
Technical Inpracticability Information

Pur pose

This attachnent to the Record of Decision (ROD) for the Gound Water Qperable Unit of the
O onogo/ Duenweg M ning Belt Superfund Site, Jasper County, M ssouri, provides justification for the U S
Envi ronnental Protection Agency (EPA) determ nation that attainment of federal and state drinking water
standards in the shallow aquifer is technically inpracticable (TlI) froman engi neering perspective. This
information conpliments Sections 10 and 11 of the ROD. The reader should refer back to these ROD
sections for additional detail, as this attachnent is intended as a supplenent to the existing provided
i nf ormati on.

This Tl information is intended to provide rational for not achieving the chenical -specific
applicable or relevant and appropriate requirements (ARARs). Gound water in this shallow aquifer
typically exceeds risk-based federal prinmary maxi num contani nant |evel (MCL) safe drinking water
standards for cadm um and nickel; secondary drinking water standards for manganese; and | ead action
l evel s under the Safe Drinking Water Act (SDWA) (not an MCL). In particular, the risk-based standards
under the SDWA for cadm um |ead, nmanganese, nickel, and zinc have been exceeded in the shall ow aquifer
This waiver is expected to cover the entire watershed w thin Jasper County.

The justification for this determnation of Tl is based on the fact that conpliance with legally
ARARs woul d be inordinately costly froman engi neering perspective.

Backgr ound

The G ound Water Operable Unit of the Oronogo/Duenweg Mning Belt Site is |ocated throughout
Jasper County. The Site enconpasses approxi mately 270 square nmles or nearly 40,000 acres and contains
an estinmated nine mllion cubic yards of mning wastes. The Site is a conponent of the much | arger
Tri-State Mning District which is estimated at approxi mately 500 square mles and covers portions of
sout heast Kansas, southwest M ssouri, and northeast Okl ahoma. The Tri-State District was mned for
approxi mately 100 years fromthe nid to late 1800s to the md 1970s. Figure 1 illustrates the |ocation
of the Oronogo/ Duenweg Mning Belt Site

Three EPA National Priority List (NPL) Superfund sites are contained within the Tri-State M ning
District and consist of the follow ng: Cherokee County, Kansas; Tar Creek, Cklahoma; and Jasper County,
M ssouri. A fourth Mssouri site is currently in the early stage of an EPA renobval program assessnent
(Newt on County, Mssouri). EPA Regions VI (Tar Creek, Cklahona site) and VIl (Kansas and M ssouri sites)
have coordi nated on the cleanup actions conpleted to date. The three NPL sites are conplex |arge area
| ead sites that have been subdivided into several subsites and/or operable units. Figure 1 in the ROD
depicts the |l ocations and descriptions of the Oronogo/Duenweg site and the engi neering components of the
sel ected renedy. Additionally, Tables 2 and 3 in the ROD include descriptions and conparisons of the
sel ected renedy, including costs, and other evaluated alternatives.

Concept ual Hydrogeol ogi ¢ Mbde

The Oronogo/ Duenweg site is underlain by two distinct hydrogeologic units that are generally not
in hydraulic comunication. The upper hydrogeologic unit is conprised of M ssissippian age fornations
whi ch host the ore bearing mineral deposits that were actively mned. The | ower hydrogeol ogi c unit
consi sts of Roubi doux, Em nence, Potosi, and Lanotte formations consisting of sandy dolomtes and
I enticul ar sandstones which are hydraulically separated fromthe uppernost unit by | ower M ssissippian
age shales and argillaceous |inmestones. The conceptual hydrogeol ogi c nodel is depicted by Figure 1 of
this Attachnment. The uppernost aquifer is in conmmunication with the follow ng features: ore deposits
mlling and mning wastes that have been placed i n abandoned m ne workings; exploration shafts, tunnels,
and mne ventilation holes; and mned drift areas. The uppernost hydrogeologic unit is unconfined and is
characterized by poor water quality due to high levels of calciumsulfate. WlIl yields in the shallow
aqui fer are highly variable and, on a site-wi de basis, are predom nantly dependent on secondary
perrmeability features within the Mssissippian formation. Secondary perneability results fromsolution
enl argenent al ong beddi ng pl anes, fractures, or solution channels, or dissolution and collapse of
limestone. Linestone collapse has created brecciated areas which were |ater focal points of
m neralization. H ghly perneable breccia areas may yield up to several hundred gallons per nminute (gpm
of water, whereas areas of non-brecciated, unaltered |inestone generally have |ow yields. Secondary
perneability has al so been created in areas of extensive interconnected m ne workings. Recharge of the
shal | ow aqui fer occurs through infiltration of precipitation on the perneabl e M ssissippian |inestones
whi ch conprise the najority of surface outcrops, particularly south and east of the Spring R ver.
Recharge is Recharge is fairly rapid as precipitation infiltrates quickly and is transmtted al ong



sol ution enl arged openings. Topographi c highs constitute recharge areas at the site; specifically the
sout hern end of the Oronogo/Duenweg Designated Area, and to a | esser extent in the area between Center
Creek and Spring Rver. Gound water flowin the shallow aquifer generally foll ows surface topography.
In general, shallow aquifer ground water is not transmtted across major streanms including Turkey and
Center Creeks, North Fork of the Spring R ver, and the Spring River. Zones through which no ground water
flows occurs are called hydrol ogi c boundaries. Therefore, nmajor streans are consi dered hydrol ogic
boundaries in the shallow aquifer. However, upper Turkey Creek and G ove Oreek do not act as hydrol ogic
divides. Due to the generally large relief in the area, it should be expected that only shallow fl ow
systens should occur; that is, that shallow aquifer ground water will flow only to the next topographic
Il ow and di scharge there. Wth few exceptions, discharge areas occur along all nmajor streans at the site.
Additionally, discharge occurs through seeps, springs, shallow aquifer wells, flow ng nm ne openings, and
col | apsed features.

The | ower hydrogeol ogic unit consists prinarily of the Canbrian/ O dovician Age Roubi doux,
Em nence, Potosi, and Lanotte dol omtes and sandstone formations. The |ower aquifer is recharged by
precipitation to the formations where they outcrop in the Qzark region, well to the southeast of Jasper
County. No effects of local precipitation on ground water levels in the deep aquifer have been observed.

Abandoned or deteriorating wells, exploratory drill holes and shafts nay al so all ow sone | eakage to the
deep aquifer, although such conditions have not been confirmed in Jasper County. The U.S. Ceol ogi cal
Survey study of the deep aquifer in northeastern Cklahonma deternmined that, in all instances,

contanmination of the deep aquifer can be explained by faulty well seals or |eaky well casings that allow
shal  ow aqui fer water to enter the well bore. Flowin the deep aquifer occurs under a generally
east-to-west trending regional gradient with the driving force comng fromrecharge via precipitation on
the western flank of the Qzark Mountains. This regional flowis inpacted by w thdrawal of ground water
by local rural water districts (RWDs) or other private or commercial wells resulting in |ocal cones of
depression. Qher than punped wells, the deep aquifer has no apparent discharge to the surface at the
site. Deep aquifer water is of a calciumbicarbonate type with secondary magnesium as is typical of a
dolonmite aquifer. Metal levels in the deep aquifer are typically | ow w th maxi mum constituent
concentrations below MCLs for arsenic, cadm um |ead, nanganese, nickel, and zinc. Gties or comunities
that derive their water supply fromdeep aquifer wells are: Alba, Neck Gty, Carl Junction, Carterville,
Duenweg, Oronogo, Purcell, and Webb Gity. The lower aquifer also provides water for agricultural and
industrial use.

Cont am nant Sour ces

The maj or contami nant sources for the shallow ground water are the result of the previous mning
operations that have occurred over the approxi mately 100 years of mning operations. The rock in Jasper
County was mined fromthe mid to |late 1800s to the mid 1970s and in the process produced m ne waste
piles, pits, and | agoons. The pits and | agoons whi ch contai ned surface water becane contam nated with
high levels of metals. Further interaction of this highly oxygenated surface water with the shall ow
aqui fer system caused high levels of metals contam nation within the shallow aquifer through dissolution
of metals frommneral surfaces left in the mne voids. Additionally, residual mneral deposits left in
the mne openings are now in contact with oxygenated ground water which contributes to netals |eaching
and further contam nation of the ground water.

G ound Water Use

G ound water in Jasper County occurs in two aquifers, the shallow and the deep aquifer, which are
separ at ed throughout the region by a confining unit as shown conceptually on Figure 1. Aquifers are
geol ogic formations that can transnit usable quantities of water, while confining units yield little or
no water and tend to inpede transm ssion of water between geologic formations. The shall ow aquifer can
occur in any of the Mssissippian formations although little water is provided by the Fern den
Formati on. The shall ow aqui fer averages approxinately 300 feet in thickness, ranging to a maxi num
t hi ckness of approximately 400 feet. The shallow aquifer is used as a source of drinking water in
portions of the site not served by nunicipal or rural water districts. The shallow drinking water is
used as a drinking water supply in Neck/A ba, O onogo-Duneweg, and |Iron Gates Extension designated areas
of the Site. There are approxi mately 600 residential homes served with ground water fromthe shall ow
aqui fer.

The deep aquifer ranges up to 850 feet. The majority of water is supplied by tile Roubi doux
Formati on and the Emi nence and Potosi Dolomtes. The deep aquifer is a confined aquifer overlain and
underlain by relatively inpernmeable naterials. The deep aquifer is a major source of drinking water for
Al ba, Neck Gty, Carl Junction, Carterville, Duenweg, O onogo, Purcell, and Wbb Cty. There are
approxi mately 10,000 residential hones served with ground water fromthe deep aquifer. The deep aquifer
is also used for agricultural and industrial use.



Restoration Potenti al

As di scussed above, the Site enconpasses approxinately 270 square niles. Gound water flowin the
shal  ow aqui fer occurs primarily in the fractured breccia zones and secondary openings created by both
t he dissol utioning of the bedrock formations and underground mnining. Water well sanpling conducted during
Site investigations has shown that distribution of metals contaninated in the shallow ground water is
extrenely sporadic. Action |evel exceedance of metals in individual wells is dependant on interception
of fracture zones connected to contam nant sources. This condition prohibits affective cl eanup by
conventional ground water punp and treat systens to restore the aquifer for safe drinking water use. EPA
has determ ned that design of a ground water recovery system and placenent of punping well to intercepted
all fractures and openi ngs conducting contam nated would be nearly inpossible. The Tl determination is
based on the technical difficulty, as well as, the inordinate cost to attain the ARARs for the protection
of human health. However, limted ground water renediation may be conducted as part of a subsequent ROD
to address ecol ogical risks created by ground water contributions to surface water.

I nordi nate Cost Determ nation

To neet the chemical -specific ARARs for the shall ow ground water, an extensive punp and treat
system woul d be needed at nunerous | ocations within Jasper County to treat tile contam nated shal |l ow
ground water. The sheer size of Jasper County makes the cost prohibitively high. The cost to treat the
net al s-contam nated ground water is estinmated to be $2.5 per 1,000 gallons of ground water and the total
cost would range from$60 - 90 nillion. |In addition, it is difficult to predict if the MCLs woul d be net
with a punp and treat type of alternative because the mne wastes in Jasper County are expected to
conti nue | eaching into the shall ow ground water system and deem cl eanup virtually inpossible.

Treating the shall ow ground water woul d i ncl ude punping the water into | arge above ground storage
tanks, chem cal precipitation of the netals fromthe ground water, repunping the "cleaned water" back to
the shal l ow aqui fer, and di sposal of hazardous waste sludge. This cost estinmate assunes that the system
woul d operate for 30 years and require nonitoring for an additional 10 years. The najor cost items would
be the piping and punps (as well as the energy requirenents), chem cal precipitation chem cals, hazardous
wast e di sposal costs, and the | abor associated with inplenenting this process.

Mai or Cost Conponent Cost Range ($ nillion)
4

Pi pi ng and Punps 10- 20

Energy Requirements 5-10

Chenical Precipitation Chem cals 5-10

Hazar dous WAste D sposal 20- 30

Labor Requiremnents 10- 20

EPA considers the increased cost of engineering actions at the Oronogo/ Duenweg Site to be
inordinately costly when considering the fact that Alternative 6A, the Selected Renedy, wll protect
human health for all residents at the Site. Any gain would be very limted since Alternative 6A woul d
protect the health of all residents.

The positive environnental inpacts include being able to use the shallow ground water systemas a
drinking water source in the future and inproving the water quality of receiving stream The negative
environnental inpacts resulting fromthis punp and treat alternative include possibly |owering water
level s at local streans, disrupting the ecological system and changing naturally occurring wetlands. An
addi ti onal negative inpact would be the possibility of drawi ng down the shall ow aqui fer past where it
could no long be used for agricultural and industrial purposes.

After consideration of all facts, in conbination with the size and volume (nine nillion cubic
yards) of mining wastes at the site, EPA considers renediation of O onogo/Duenweg Superfund site to be
technically inpracticable based on inordinate costs from an engi neeri ng perspective.



Sel ect ed Renedy

The sel ected renmedy, Alternative 6A, provides for a high degree of protection for residential
homes and human heal th; however, none of the Feasibility Study report alternatives were deenmed capabl e of
neeting chem cal -speci fic ARARs established by the SDWA. Chemi cal -specific ARARs would not be net in the
shal low aquifer in all areas of the site because treatment of the shallow aquifer to inprove water
quality is technically inpracticable froman engi neering perspective as di scussed above. However,
Alternative 6A will provide a public water supply that neets federal and state drinking water standards
(chem cal -specific ARARs) at the point-of-use for those househol ds that choose to use and pay for public
water. Those househol ds that do not choose to connect to the public water systemwould potentially be
using ground water that does not neet these standards.

Alternative 6A is also expected to conply with all potential |ocation-specific ARARs listed in the
ROD. Construction of water distribution lines is expected to occur in existing county right-of-way or
easenents where roads or the utilities are already |ocated. Therefore, construction activities are not
expected to inpact sensitive ecol ogi cal areas such as wetlands, endangered species habitat, flood plains,
or wild and scenic rivers. Also, protection of known historical or archaeological sites will be ensured
by designing around any identified sites.

The new water distribution systens to be installed as part of this renedy will be designed to
readily conply with the ARARs identified for this alternative. Action-specific ARARs identified for
Alternative 6A include the Mssouri Public Drinking Water Program Cuidelines and the federal and M ssouri
Safe Drinking Water Acts. Qher potential action-specific ARARs identified in the ROD are not expected
to apply to this remedy because devel opi ng new water resources or drilling new deep wells is not
required. Only the construction and O8M of distribution systens is proposed.

<I MG SRC 98026F>



Attachnent #2
Responsi veness Sumary
Ground Water, Qperable Unit 04
O onogo/ Duenweg Mning Belt Site
Jasper County, M ssouri

I ntroduction

Thi s Responsi veness summary has been prepared in accordance with the Conprehensive Environnent al
Response, Conpensation and Liability Act (CERCLA), as anended by the Superfund Arendnents and

Reaut hori zati on Act (SARA), and the National Contingency Plan (NCP) 40 CFR ° 300.430(f). This docurment
provides the United States Environnental Protection Agency's (EPA) response to all significant comrents
recei ved on the Proposed Plan fromthe public during the 30-day commrent peri od.

On March 16, 1998, the EPA rel eased the Proposed Plan and Adm nistrative Record File containing
the Remedial Investigation, Hunman Health Ri sk assessnent, Feasibility Study, and other pertinent
docunents for public review and cooment. The Proposed Pl an di scussed the EPA's proposed action to
address ground water contaminated with | ead and cadmi um The public conmment period was open from March
16 to April 17, 1998. The EPA held a public neeting on March 24 at M ssouri Southern State Col |l ege in
Joplin, Mssouri, to present the Proposed Plan and discuss results of investigations and the Feasibility
Study. A copy of the transcript fromthe public nmeeting is included in the Adm nistrative Record File.

Comment s Received fromthe Public and Responses

The followi ng significant comrents were received in witing during the comment period or verbally
during the public nmeeting.

Two citizens in the Iron Gates Extension Designated Area (I GE DA)comrented that several of the
househol ds in that area proposed for point-of-use treatnent units were within 2mle of public water
supply lines and shoul d hooked up to these main in lieu of treatment units.

EPA considered this comment and nodified the selected alternative to include hookups to public
water in the | GE DA

The Gty of Joplin commented that they are pursuing annexation in a portion of the O onogo/ Duenweg

Desi gnated Area (O D DA) and would be required to extend public water supply nains into the area, but
only to within 600 feet of residences for fire protection. The Gty requested that EPA consider bearing
t he expense for hooking up the households in the area since many homeowners many not be able to afford to
extend service the extra 600 feet to their home.

EPA considered this comment and nodified the selected alternative to include hookups to public
water in the QD DA during the renedial action.

The Jasper County Heal th Departnent and the Jasper County Superfund Site Coalition (JCSSC)
comment ed that several households are |ocated within Public Water Supply Districts (PWDs) No. 1 and No.
2 that not hooked up to those systens and are using private shallow water wells. They stated that these
househol ds shoul d be sanpl ed and noni t or ed.

EPA has incorporated nonitoring of households in these areas into the selected remedy. |If
househol ds are found with wells exceeding action levels in the existing PWsDs they will be hooked up to
the public system

PWSD No. 3 and the JCSSC both commented that they support EPA s decision to include their district
into the selected alternative.

EPA' s sel ected renedy includes PWSD #3.

ASARCO | ncorporated, one of the potentially responsible parties for the contam nation at the site,
nade several coments that the EPA should select Alternative 4 fromthe Feasibility Study, which consists
of point-of-use treatnment units only.

ASARCO comments that private shallow aquifer water wells not currently exceeding the established
water quality standards under the Safe Drinking Water Act (SDWA) are not threatened because there is no
indication that such wells are getting progressively worse. ASARCO comrents that any wells not now
affected by heavy metal contamination are unlikely to become affected in the future. ASARCO commrent ed
that contam nation frompast mning disturbance would |ikely be dimnishing through tine. EPA strongly



di sagrees. The selected renmedy provides alternative water supplies to threatened residences in the
affected areas that use the shallow aquifer because the Remedi al Investigation and Feasibility Study for
this Operable Unit clearly denonstrate that the shallow aquifer is affected by inactive mning and

m neralization. The characterization of the nature and extent of groundwater contamination at the site
clearly defines areas that are threatened with contanmination are within %to 1/4 nile of mning and

m neralization. |In general, the residences that receive alternate water supplies under the sel ected
remedy are located in such areas. |In addition, even the average | evels of contaninants of concern in the
shal | ow ground water exceed the established criteria for safe drinking water under the Safe Drinking
Water Act (SDWA). Moreover, Attachment #1 to this ROD, Technical Inpracticability Information, strongly
supports the need to protect the threatened private water well users. Attachnment #1 sumari zes evi dence
in the record that (1) the shallow ground water is contamnated with high | evels of netals and (2) the
shal | ow aqui fer contanmination is extrenmely wide spread with ground water flow ng such that the
distribution of heavy metal contanminants in the shallow aquifer is extrenely sporadic. "Action |eve
exceedance of netals in individual well is dependant on interception of fracture zones connected to
contami nant sources," Attachment #1, page 2. In this ground water, the fracture zones (which can occur
at any time due to solution of the linestone) as well as the extensive interconnected m ne workings
(which are constantly subject to subsidence and sol ution enlargenent) provide the secondary perneability
that result in highly variable well yields and thus, highly variable | evels of contam nation within the
aquifer. Finally, EPA finds nothing in the records that supports any natural attenuation of the

contam nation in this aquifer nor is there any evidence in the record that contam nation |left over from
mning activities will dimnish over tine. In the admnistrative record, the evidence shows that under
the status quo, acid nine drai nage continues and contam nati on spreads throughout the shallow aquifer

The evidence in the Administrative Record for this ROD supports the decision to provide alternate
wat er supplies to the threatened residences. In addition, the statutory requirenments of CERCLA authorize
EPA to provide for the renediation of the release or "substantial threat of such a rel ease" of hazardous
substances that may present an i mmnent and substantial danger to public health or welfare. Section
104(a) (1) of CERCLA, 42 U S.C ©° 9601 (a)(1). The evidence in the Adm nistrative Record supports this
reasonabl e and rational e decision to protect the threatened residences at this site.

ASARCO al so comrents that long termmonitoring of the residences with water softeners is unnecessary and
that long-termnonitoring woul d be necessary for public water supplies. EPA disagrees that nmonitoring is
unnecessary for the water softeners. W agree that nonitoring is required for the public supplies as
environnental |aws require public suppliers to nonitor source waters. However, with the provision of
public supplies, long-termnonitoring of the effectiveness of water softeners as a nethod to treat the
contami nated shallow aquifer will no | onger be required for those residences that hook up to the public
suppl i es.

Thus, the selected renedy has reduced the proposed nonitoring costs. The selected renmedy
continues to require nonitoring of the five water softening units that will be provided because of the
uncertainties associated with the installation, operation and namintenance of these units. Such
nonitoring is not prescribed by environnental |aws, but is required based on the hunman health risks at
this site fromconsuni ng the shallow aquifer water that is contam nated fromactual or threatened
rel eases of hazardous substances.

Several citizens questioned the institutional controls and the ability to install future shall ow
wat er supply wells.

EPA anti ci pates enforcenent of the Mssouri well drilling laws to control future well installation
at the Site. However, EPA is working closely with the local comunities through the Environnental Task
Force of Jasper and Newton Counties to devel op an environnental master plan for Jasper and New on
Counties. This plan will contain recommendations for institutional controls. EPA w |l support the
comrunities in inplenmentation of the controls

The JCSSC made numerous comments concerning the effectiveness of the point-of-use treatment units
to reduce metals concentrations in ground water supplied to households fromprivate wells. The JCSSC
made conments concerning the effectiveness of the nonitoring and mai ntenance of the treatnment units.

EPA found during the Renedial Investigation at the Site and through installation of treatnent
units in honmes in Gal ena, Kansas, as part of remedial action there, that treat units are very effective
at reducing netals concentrations bel ow action | evels without the problens nmentioned by the JCSSC
However, EPA has selected a renmedy that does not rely on treatnment units except at five homes that cannot
cost effectively be connected to a public water supply. The selected renedy elimnates the need for nost
of the treatment units and nost of the nonitoring of the treatnent units and threatened well that JCSSC
comrent ed on.



JCSSC comrented that selection of Alternative 7 would create significant health and financi al
i nequities between those hones receiving point-of-use treatnment units and those hooked up to public
wat er .

EPA has addressed this issue by selecting Alternative 6A as the renedy for the Site. Under the
sel ected renedy, all but five affected households will be connected to public water supplies.



